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PRELOH WHUPLQDOV >@ (8 )3 SURMHFW LV WKHUHIRUH WR VWXG\ GHVLJQ DQG GHYHORS DQ LQQRYDWLYH PRUH
HIILFLHQW$XWRPDWLF7UDFN:DUQLQJ6\VWHP$7:6WRLPSURYHWKHVDIHW\RIUDLOZD\WUDFNVLGHZRUNHUV
6RPH H[LVWLQJ $7:6 KDYH EHHQ WHVWHG LQ UHFHQW \HDUV EXW WKH IROORZLQJ LQWULQVLF SUREOHPV KDYH
KLQGHUHGDZLGHVSUHDGXVHRIWKHVHGHYLFHVLWKH\DUHH[SHQVLYHLLV\VWHPVDUHFRPSOH[WRLQVWDOODQG
XVH LLL WKH\ UHO\RQH[LVWLQJVLJQDOOLQJV\VWHPVDQG WKHUHIRUHQRWXVDEOH LQ VFDUFH WUDIILF OLQHVZLWKRXW
VLJQDOOLQJ)XUWKHUPRUHWKHLUWUDLQLQJWLPHLVFRQVXPLQJDQGFRPSOH[
$/$57$7:6 LQWHQGV WRRYHUFRPH WKHVHGHIHFWVE\SURSRVLQJDQHZDSSURDFKZLWK WKH IROORZLQJ
FKDUDFWHULVWLFV
x VHOHFWLYHO\ LQIRUP WKH WUDFNVLGH ZRUNHUV DERXW DSSURDFKLQJ WUDLQV RQ WKH WUDFN PDLQWHQDQFH
HYHQWV RQ SRZHU OLQHV DQGRU VDIHW\ HTXLSPHQW LQ WKH FRQFHUQHG WUDFNV WKDW PD\ SXW DW ULVN
ZRUNHUV¶ VDIHW\ HJ EHLQJ KLW E\ D WUDLQ RU E\ DQ HOHFWULF VKRFN HPHUJHQFLHV RQ WUDFNV DQG
WXQQHOV QHDUE\ WKHZRUNHUV HJ ILUHV LQ D WXQQHO WR[LF VPRNH HWF HVFDSH URXWHV LQ FDVH RI
HPHUJHQFLHV
x EHLQJ D SHUVRQDOLVHG VROXWLRQ LW RIIHUV DQ KLJKHU WUXVWDELOLW\ DQG WKH SRVVLELOLW\ WR JLYH
DGYLFHGLUHFWLRQVWRWKHZRUNHUVWRUHDFKVDIHDUHDV
x NHHS WUDFN RI WKH VWDWXV DQG ORFDOLVDWLRQ RI WKH ZRUNHUV DQG HVSHFLDOO\ WKRVH DW ULVN QRW
UHVSRQGLQJDQGRIWKHRSHUDWLQJFRQGLWLRQVRIGHYLFHV
x LWLVFRPSOHWHO\LQGHSHQGHQWIURPDVLJQDOOLQJV\VWHPPDNLQJLWXVDEOHRQDQ\W\SHRIUDLOZD\
LQFOXGLQJVFDUFHWUDIILFDQGUHJLRQDOOLQHV
x LWRIIHUVWKHSRVVLELOLW\WRLQFOXGHDZLGHUUDQJHRIDODUPFDXVHVLQFOXGLQJLPDJHVDQGPHVVDJHV
RIZKDWFDXVHGWKHDODUPWKXVLQFUHDVLQJWKHWUXVWDELOLW\RIWKHV\VWHP
x LW GRHV QRW GHSHQG RQ D FHQWUDOLVHG FRQWURO URRP DQG HDFK0RELOH 7HUPLQDO FDQ DVVXPH WKH
OHDGHUUROHWKXVLQFUHDVLQJGHSHQGDELOLW\DQGDYDLODELOLW\

7KHSURSRVHG$/$53FRQFHSWZLOOEHEDVHGRQWKHIROORZLQJPDLQFRPSRQHQWV
x RQH RUPRUH WUDFNVLGH 7UDLQ 3UHVHQFH$OHUW 'HYLFHV 73$'V DEOH WR VHQVH DQ DSSURDFKLQJ
WUDLQ RQ WKH LQWHUHVWHG WUDFN ZLWKRXW LQWHUIHULQJ ZLWK WKH VLJQDOOLQJ V\VWHP 73$'V DUH
DXWRQRPRXVVHOISRZHUHGDOHUWLQJV\VWHPWKDWZLOOVHUYHDYLUWXDOJDWHDQGZLOOGHOLYHUDQDODUP
WRDOOWKHSHRSOHZLWKLQWKHUHOHYDQWVLWH
x D VHW RI GLVWULEXWHG ORZFRVW ZHDUDEOH FRQWH[WDZDUH UREXVW WUXVWDEOH DQG KLJKO\ UHOLDEOH
ZLUHOHVV 0RELOH 7HUPLQDOV 07V WR LQIRUP WKH ZRUNHUV DERXW SRVVLEOH DSSURDFKLQJ WUDLQV
DQGRURWKHUHYHQWVWKDWFRXOGSXWDWULVNWKHLUVDIHW\

7KLV SDSHU GHVFULEHV WKH $/$53 V\VWHP DQG LWV FRPSRQHQWV ,Q SDUWLFXODU &KDSWHU  FRQWDLQV D
JHQHUDORYHUYLHZRI WKH$/$53V\VWHP LQFOXGLQJ WKHV\VWHPVWDWHGLDJUDPDQG WKHGHVFULSWLRQRI
HDFKVLQJOHVWDWH&KDSWHUUHSRUWVDJHQHUDOGHVFULSWLRQRIWKH0RELOH7HUPLQDOZKLOHLQ&KDSWHU
D GHVFULSWLRQ RI WKH 73$' LV SUHVHQW UHSRUWLQJ LWV PDLQ FKDUDFWHULVWLFV DQG  IXQFWLRQDOLWLHV 7KH
FRPPXQLFDWLRQVROXWLRQH[SORLWHGLQWKH$/$53V\VWHPDUHGHVFULEHGLQ&KDSWHU+HUHDOVRWKH
ORFDOL]DWLRQ VROXWLRQ DGRSWHG EDVHG RQ WKH H[SORLWDWLRQ RI '*36 'LIIHUHQWLDO *OREDO 3RVLWLRQLQJ
6\VWHPLVSUHVHQW&KDSWHULVGHGLFDWHGWRWKHDSSURDFKDGRSWHGIRUWKHYDOLGDWLRQDQGFHUWLILDELOLW\
RIWKHV\VWHP)LQDOO\LQWKHODVWFKDSWHUWKHFRQFOXVLRQRIWKHZRUNGRQHDUHGUDZQ

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5HTXLUHPHQWVDQG2YHUYLHZ$676DOO
7KH $/$53 V\VWHP LV GHVLJQHG WR SURWHFW ZRUNLQJ JDQJV DORQJ WUDLQ OLQHV SURYLGLQJ $/(576 RU
:$51,1*6UHODWHGWRDSSURDFKLQJWUDLQVDQGRURQWUDFNSODQWVLQRUGHUWRLPSURYHVDIHW\E\VXSSRUWLQJ
RUUHSODFLQJKXPDQORRNRXWV
:KHQZRUNHUVOLYHVDUHDWULVNDQ$/(57VLJQDOLVVHQWWRJLYHWKHPDWOHDVWHQRXJKWLPHWRUHDFKD
VDIHSRVLWLRQDFFRUGLQJ WR WKHQDWLRQDO UHJXODWLRQVRWKHUZLVH:$51,1*VLJQDOVDUHVHQWRQO\ WR UDLVH
WKHLUDWWHQWLRQ
)LJGHSLFWVWKH$/$53RYHUDOODUFKLWHFWXUHZKLFKLVEDVHGRQWKHIROORZLQJFRPSRQHQWVGHVFULEHG
LQ GHWDLOV LQ WKH IROORZLQJ RI WKLV SDSHU 7UDLQ 3UHVHQFH $OHUW 'HYLFHV 73$'V 0RELOH 7HUPLQDOV
07VD%DVH6WDWLRQ%6ZKLFKLVXVHGIRUFRPPXQLFDWLRQEULGJLQJSXUSRVHVDQGILQDOO\IRUVLPLODU
UHDVRQV2SWLRQDO 'HYLFHV 2'PD\EH UHTXLUHGGHSHQGLQJRQ WKHGLPHQVLRQRI WKHZRUNVLWHDQG WKH
VXUURXQGLQJHQYLURQPHQW


)LJ$/$53$UFKLWHFWXUH
$V VKRZQ LQ )LJ  WKH V\VWHP FDQ EH GHVFULEHG E\ D JUDSK FKDUDFWHUL]HG E\ WKH IROORZLQJ VWDWHV
:RUNVLWH3ODQQLQJ6HW8SDQG&DOLEUDWLRQ2SHUDWLRQ5LVN(YHQW6DIH6WDWH'LVPDQWOLQJ


)LJ$/$53VWDWHGLDJUDP
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7KH:RUNVLWH3ODQQLQJVWDWHDOORZVWRGHILQHDVHWRISDUDPHWHUVVXFKDVIRUH[DPSOHWKHQXPEHURI
73$'GHWHFWRUVDQGZKHUHWRSRVLWLRQWKHPWKHQXPEHURI07VUHFHLYHUVWKHQXPEHURIDOOWKHRSWLRQDO
GHYLFHVQHHGHGDQGWKHZRUNVLWHERXQGDULHV,QWKH$/$53FRQWH[WDZRUNVLWHLVDQDUHDRQWKHUDLOZD\
RQRUFORVHWRDWUDFNZHUHZRUNHUVDUHDFWLQJ
:RUNVLWH LQWHUQDO FRQILJXUDWLRQ LV VWLOO WKH VDPH W\SLFDOO\ WKH ZRUNLQJ JDQJ ZRUNV LQ WKH µXQGHU
SRVVHVVLRQ¶FRQGLWLRQRUQRWDWUDFNLVFRQVLGHUHGWREHµXQGHUSRVVHVVLRQ¶ZKHQDUUDQJHPHQWVKDYHEHHQ
FDUULHGRXW WREORFN WKH OLQH FRPSOHWHO\ WR WKH QRUPDOSDVVDJHRI WUDLQV7KHRQO\PRYHPHQWV DOORZHG
ZLWKLQDSRVVHVVLRQDUHRQWUDFNSODQWV
7KHERXQGDULHVGHILQLWLRQDOORZV WR LPSOHPHQW WKHHOHFWURQLF IHQFHV IXQFWLRQDOLW\DQGDOVRDOORZV WR
GHILQHWZRGLIIHUHQW]RQHWKH5HG]RQHDQGWKH*UHHQ]RQH
5HG 5LVN ]RQH LV GHILQHG DV D ZRUNVLWH RQ WKH WUDFN ZKLFK LV QRW SURWHFWHG IURP UROOLQJ VWRFN
PRYHPHQWVRU DOWHUQDWLYHO\ DZRUNVLWHQHDU WKLV WUDFNDW DGLVWDQFH IURP WKH OLQHRI OHVV WKDQ WKH VDIH
ZRUNLQJOLPLW
2WKHUZLVHLWFRXOGEHDZRUNVLWHRQWKHWUDFNXQGHUSRVVHVVLRQZLWKLQZKLFKRQO\PRYHPHQWVRIRQ
WUDFNSODQWVDUHSRVVLEOHRUDVLQWKHSUHYLRXVFDVHDZRUNVLWHQHDUWKLVWUDFNDWDGLVWDQFHIURPWKHOLQHRI
OHVVWKDQWKHVDIHZRUNLQJOLPLW
*UHHQ6DIH]RQHLQVWHDGLVWKHVDIHDUHDRXWVLGHRIWKHOLPLWVRIWKH5HG=RQHZRUNLQJRUDZRUNVLWH
RQWKHWUDFNZLWKLQZKLFKWKHUHDUHQRUROOLQJVWRFNPRYHPHQWVRUQHDUWKHWUDFNZLWKLQZKLFKWKHUHDUH
UROOLQJVWRFNPRYHPHQWV
6HWXS DQG&DOLEUDWLRQ VWDWH FRQVLVWV LQWR73$'V VHW SODFHPHQW LQWR WKHSRVLWLRQVGHILQHGGXULQJ WKH
ZRUNVLWHSODQQLQJ7KHSODFHPHQWRIWKLVIL[HGLQVWDOODWLRQLVIROORZHGE\07VVZLWFKLQJRQ7KHZRUNHU
LQFKDUJHRIWKHVLWHVDIHW\XVLQJD07DQGZRUNLQJLQDVDIHFRQGLWLRQZLOOFKHFNDOO73$'V7KHODVW
VWHS LV WKH FKHFN RI EDVLF IXQFWLRQV RI WKH V\VWHP FRPPXQLFDWLRQ EHWZHHQ 07V DQG 73$'V
FRPPXQLFDWLRQEHWZHHQ07VORFDOLVDWLRQIXQFWLRQDOLW\
7KH2SHUDWLRQVWDWHFDQHQVXUHFRQWLQXRXVO\VDIHW\IRUZRUNHUVVWD\LQJZLWKLQWKHVLWHERXQGDULHV7KH
V\VWHP FDQ UHWXUQ WR WKH 6HW8S DQG&DOLEUDWLRQ LI WKHUH LV D FKDQJH RI WKH HQYLURQPHQWDO FRQGLWLRQV
:KHQDULVN LVGHWHFWHGE\73$'RUE\RWKHUGHWHFWRUV WKHV\VWHPFKDQJH WR5LVN(YHQWVWDWHDQGZLOO
UHWXUQLQ2SHUDWLRQVWDWHZKHQDOO5LVN(YHQWVDUHPDQXDOO\RUDXWRPDWLFDOO\UHVHW
,Q5LVN(YHQW VWDWHZRUNHUVERWK WKHVHYHULW\ OHYHORI WKHGHWHFWHGUROOLQJVWRFNVDQG WKHSRVLWLRQRI
ZRUNHU07VKDVWREHWDNHQLQWRDFFRXQWLQRUGHUWRGHOLYHUDULJKWZDUQLQJRUDOHUWVLJQDO
7KHV\VWHPHQWHULQ6DIH6WDWHZKHQDIDXOWRFFXUVVLQFHWKHV\VWHPFDQ¶WHQVXUHVDIHW\IRUZRUNHUV
HDFK07VKRZVKLPRZQHUDQ$/(57PHVVDJHLQRUGHUWRDOORZKLPWRUHDFKDVDIHW\SRVLWLRQ$IDXOW
RFFXUVZKHQDWOHDVWRQHRIWKHEDVLFV\VWHPIXQFWLRQLVQRORQJHUJXDUDQWHH)URPWKLVVWDWHWKHV\VWHP
UHWXUQWR6HWXSDQG&DOLEUDWLRQVWDWHLQRUGHUWRUHVWRUHWKHV\VWHP
7KH V\VWHP HQWHU LQ 'LVPDQWOLQJ VWDWH ZKHQ WKH VLWH VDIHW\ UHVSRQVLEOH GHFLGHV WKH FORVXUH RI WKH
ZRUNVLWH DQG WKH V\VWHP LV LQWR2SHUDWLRQ VWDWH DOOZRUNHUVPXVW UHDFK WKH VDIHSRVLWLRQ DQG WKHQ LW LV
SRVVLEOHWRGLVPDQWOHWKH$/$53HTXLSPHQW
0RELOH7HUPLQDO0781,),78'
7KH PDLQ IXQFWLRQDOLWLHV RI WKH 07V DUH L WR SURYLGH WR WKH ZRUNHUV LQIRUPDWLRQ RQ DODUPV DQG
ZDUQLQJV RQ DSSURDFKLQJ WUDLQV HYHQWV WKDW FRXOG SXW DW ULVN WKHLU VDIHW\ WKH HQG RI HYHU\ VLQJOH
DODUPZDUQLQJLLWRVXSSRUWFRPPXQLFDWLRQEHWZHHQWKHPHPEHUVRIWKHZRUNLQJJURXSLLLWRVXSSRUW
WKHUROHRIWKH&266E\XVLQJDVSHFLILFLQWHUIDFHLYWRDXWRPDWLFDOO\YHULI\ WKHKHDOWKRIWKHZRUNHUV
DQGDOHUWLIQHFHVVDU\WKHUHVWRIWKHJURXSYWRFKHFNLIWKHQHLJKERU07VDUHJHWWLQJWKHULJKWDODUP
VLJQDODQGLIQRWQRWLI\LW WRWKH&2667KH07VKDOOEHDVDIHFRPSRQHQWDWOHDVW6,/DFFRUGLQJWR
&(1(/(&UDLOZD\VWDQGDUGVDQGWRNHHSFRVWVORZLWVKDOOEHEDVHGRQ&276FRPSRQHQWV
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7KHDSSURDFKIRUWKH07DUFKLWHFWXUHLVEDVHGRQWKHK\EULGGLVWULEXWHGV\VWHPPRGHO>@LQZKLFKWKH
07 KDV EHHQ VHSDUDWHG LQ WZR GLIIHUHQW V\VWHPVZLWK GLIIHUHQW VHWV RI SURSHUWLHV DQG WKDW FDQ UHO\ RQ
GLIIHUHQW VHWV RI DVVXPSWLRQV QDPHO\ LQ WHUPV RI VHFXULW\ DQG WLPHOLQHVV 7KH 07 DUFKLWHFWXUH LV
RUJDQL]HGLQWZRVXEV\VWHPVDZRUPKROHVXEV\VWHPDQGDSD\ORDGVXEV\VWHP)LJ
7KHZRUPKROHLVLQWHQGHGWRH[HFXWHRQDYHU\EDVLFKDUGZDUHWKDWHDVHPRQLWRULQJDQGDVVHVVLQJLWV
EHKDYLRXU 7KH SD\ORDG LQVWHDG H[HFXWHV RQ D GLIIHUHQW KDUGZDUH WKDQ WKH ZRUPKROH 7KH SD\ORDG
UHTXLUHV VHYHUDO KDUGZDUHGHYLFHV DQGHVSHFLDOO\ ,2GHYLFHV WR LQWHUDFWZLWK WKHZRUNHUVDQGQHWZRUN
GHYLFHVWRFRPPXQLFDWHWRWKH7UDLQ3UHVHQFH$OHUW'HYLFHV73$'VDQGWKHRWKHU07V
,QWKHZRUPKROHVLPSOHEXWFULWLFDOVHUYLFHVUHVLGH)LJ7KHVHUYLFHVLGHQWLILHGDUHWKHIROORZLQJ
PLGGOHZDUH VHUYLFHV L WLPHUHODWHG VHUYLFHV WKH UHVLOLHQW FORFN 5HOLDELOH DQG 6HOI$ZDUH &ORFN
5	6$&ORFN >@ WKDW HVWLPDWHV WLPH XQFHUWDLQW\ DQG SURYLGHV WUXVWHG WLPH YDOXHV DQG D FORFN
V\QFKURQL]DWLRQPHFKDQLVPDQGLLDSULYDF\DQGDXWKHQWLFDWLRQVHUYLFHLWVWRUHVWKHSULYDWHNH\RIWKH
ZRUNHUZKLFKDOORZVVLJQLQJWKHPHVVDJHVWKDWDUHVHQWWRSURYLGHDXWKHQWLFDWLRQDQGQRQUHSXGLDELOLW\
6XFKVHUYLFHVDUHORFDWHGLQWKHZRUPKROHEHFDXVHWKH\UHTXLUHVWURQJHUZLWKUHVSHFWWRWKHUHVWRIWKH
V\VWHPDVVXPSWLRQVRQ WLPHOLQHVVDQGVHFXULW\3D\ORDGSURFHVVHVXVHV WKHZRUPKROHVHUYLFHV WKURXJK
WKHZRUPKROHJDWHZD\7KHSD\ORDGSURFHVVHVGRQRWQHHG WRNQRZKRZZRUPKROHVDUH LPSOHPHQWHG
DQG YLFHYHUVD 7KLV PRGHO HQVXUHV D FOHDU VHSDUDWLRQ RI FRQFHUQV EHWZHHQ WKH SURSHUWLHV RIIHUHG E\
ZRUPKROHVDQGWKHLUFRQVWUXFWLRQDQGEHWZHHQWKHH[HFXWLRQVRQHLWKHUVLGHRIWKHZRUPKROHJDWHZD\
7KH VRIWZDUHRI WKHSD\ORDG VXEV\VWHP LV LQVWHDG VWUXFWXUHG LQ WKH WKUHH OD\HUV )LJ  DSSOLFDWLRQ
OD\HU PDQDJHPHQW PLGGOHZDUH DQG FRPPXQLFDWLRQ OD\HU 1RWH WKDW WKH HUJRQRPLFV LV QRW H[SOLFLWO\
DGGUHVVHGLQ)LJDOWKRXJKYHU\UHOHYDQWIRUWKH07VFRSHDQGXVDJHVHHEHORZ
7KH$SSOLFDWLRQOD\HUFRQWDLQVDOOWKHIXQFWLRQDODSSOLFDWLRQVUHTXLUHGE\WKH07VXEV\VWHPHJWUDLQ
DSSURDFKLQJ VLJQDOOLQJ ELRPHWULF PRQLWRULQJ PDSSLQJ VKRZLQJ LQIRUPDWLRQ WR WKH XVHUV 7KH 07
DSSOLFDWLRQ OD\HU KDV WKUHH PDLQ RSHUDWLRQDO PRGHV RU VWDWHV DFWLYH WKH07 LV DFWLYH DQG QRUPDOO\
ZRUNLQJDOHUWDQ07HQWHUVLQWKLVVWDWHLIUHFHLYHVDQ$/(57HYHQWDQGZDUQLQJDQ07HQWHUVWKLV
VWDWHZKHQ LW UHFHLYHVD:$51,1*HYHQW7KH WZRPDFURFRPSRQHQWV LGHQWLILHG LQ WKLV OD\HUDUH WKH
ORFDOL]DWLRQFRPSRQHQWGHVFULEHGLQ6HFWLRQDQGWKH$SSOLFDWLRQ/RJLF$/GHVFULEHGEHORZ
0DLQFRPSRQHQWVRI WKH$/DUH WKH(YHQW0DQDJHU0DSSLQJ0DQDJHU$OHUW0DQDJHU(YDFXDWLRQ
0DQDJHU:DUQLQJ0DQDJHU)DXOW0DQDJHUDQG ,QSXW6HQVRUV0DQDJHU7KH(YHQW0DQDJHUDFWVDVD
ILOWHUZKLFKUHFHLYHVPHVVDJHVFRPLQJIURPRWKHUOD\HUVDQGSDVVHVWKHPWRWKHUHOHYDQWPRGXOHVRIWKH
$SSOLFDWLRQORJLF7KH0DSSLQJ0DQDJHUWUDQVIRUPVRXWSXWVRIORFDOL]DWLRQLQWRLQIRUPDWLRQWREHXVHG
7KH$OHUW0DQDJHUPDQDJHV$/(57DFWLYDWHVRXWSXWVLJQDOVDQGFRPPDQGV WKH(YDFXDWLRQPDQDJHU
ZKLFKXVHVLQIRUPDWLRQIURPORFDOL]DWLRQDQGIURPWKH0DSSLQJ0DQDJHUWRJXLGHWKHZRUNHUVLQDVDIH
SRVLWLRQ 7KH :DUQLQJ 0DQDJHU UHFHLYHV :$51,1* HYHQWV DQG DFWLYDWHV WKH FRUUHVSRQGLQJ RXWSXW
VLJQDOVWKURXJKWKH+0,7KH)DXOW0DQDJHULQIRUPVWKHZRUNHURIHYHQWVJHQHUDWHGGXHWRLQVXIILFLHQW
4R64XDOLW\RI6HUYLFHRUIDLOXUHVDQGWKH,QSXW6HQVRUV0DQDJHULQWHUIDFHVGLUHFWO\ZLWKWKHGULYHURI
WKHLQSXWVHQVRUVWRJHQHUDWHHYHQWVWREHSDVVHGWRWKH(YHQW0DQDJHU
7KH0DQDJHPHQWPLGGOHZDUHSURYLGHVIDFLOLWLHVWRWKHRWKHUOD\HUV LPSOHPHQWVVHUYLFHVIRUUHVLOLHQW
07 H[HFXWLRQ DQG KLGHV WR WKH RWKHU OD\HUV WKH SUHVHQFH RI WZR GLIIHUHQW VXEV\VWHPV ZRUPKROH DQG
SD\ORDG 7KH PDQDJHPHQW PLGGOHZDUH KDV VL[ RSHUDWLRQDO PRGHV RU VWDWHV ,Q 6WDUW8S VWDWH WKH
LQLWLDOL]DWLRQSURFHGXUHDQGWHVWLQJDFWLYLWLHVRIDOOLQWHUIDFHVDUHSHUIRUPHG,Q1RPLQDOVWDWHWKH07LV
IXOO\ IXQFWLRQDO LQ /RZ 3RZHU VWDWH WKH07 KDV ORZ SRZHU DXWRQRP\ DQG LW SURYLGHV D VXEVHW RI LWV
IXQFWLRQDOLWLHVLQRUGHUWRVDYHEDWWHULHVDQGLQ'HJUDGHGVWDWHWKH07SURYLGHVUHGXFHGIXQFWLRQDOLWLHV
GXHWRODFNRILQIRUPDWLRQDVSRRUFORFNV\QFKURQL]DWLRQODUJHXQFHUWDLQWLHVLQORFDOL]DWLRQRUIDLOXUHVRI
QRQVDIHW\UHODWHGKDUGZDUH)LQDOO\6DIH6WDWHLVHQWHUHGZKHQDPDOIXQFWLRQLVGHWHFWHGWKH07VLJQDOV
WRWKHZRUNHUWKDWLWLVQRWDEOHWRJXDUDQWHHLWVVDIHW\SURSHUWLHVDQ\PRUHDQGKDOWVLWVVHUYLFHV
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7KHVHUYLFHVRI WKHPDQDJHPHQWPLGGOHZDUHDUHPDLQO\PRQLWRULQJDQG IDXOW WROHUDQFHPHFKDQLVPV
WKDW SURYLGH WKH UHTXLUHG6,/RI WKH07 DQG DUH WKH IROORZLQJ7KH([HFXWLRQPRQLWRU VXSHUYLVHV WKH
H[HFXWLRQ RI WKH YDULRXV VZ FRPSRQHQWV LW KDQGOHV WKH DFWLYDWLRQ DQG GHDFWLYDWLRQ RI WKUHDGV DQG
IXQFWLRQVDQGLWPRQLWRUVWKHH[HFXWLRQRI07VRIWZDUH7KH'HWHFWLRQ	WHVWLQJSHUIRUPVVRIWZDUHWHVWV
DQGFKHFNVRQWKH077KH4R6PRQLWRUSURYLGHWRWKHRWKHUOD\HUVLQIRUPDWLRQRQLWKHEDWWHU\SRZHU
VWDWXV LW DOVR QRWLILHV ZKHQ EDWWHU\ SRZHU LV ORZ LL WKH TXDOLW\ RI ORFDO FORFN V\QFKURQL]DWLRQ
XQFHUWDLQW\DFKLHYHGTXHU\LQJWKHZRUPKROHVHUYLFH5	6$&ORFNDQGLLL WKHORFDOL]DWLRQXQFHUWDLQW\
7KH ,QWHUIDFHPDQDJHU DOORZV FRPPXQLFDWLQJZLWK WKH FRPPXQLFDWLRQ OD\HU DQG WKH DSSOLFDWLRQ OD\HU
DQG SURYLGHV LQWHUIDFHV WR WKH KZ GULYHUV 7KH 3ULYDF\ PDQDJHU PDQDJHV SXEOLF NH\V RI WKH RWKHU
FRPSRQHQWVRIWKHV\VWHPDQGH[HFXWHVDOJRULWKPVIRUPHVVDJHGHFLSKHULQJDQGVLJQDWXUHYHULILFDWLRQ
7KH&RPPXQLFDWLRQOD\HUSURYLGHVWKHFRPPXQLFDWLRQIXQFWLRQDOLWLHVRIWKH07VWRZDUGV73$'DQG
RWKHU07V,WLVGHWDLOHGLQ&KDSWHU
5HJDUGLQJ , 2 GHYLFHV DQG HUJRQRPLFV VROXWLRQV WKH07ZLOO FRQWDLQ D KXPDQPDFKLQH LQWHUIDFH
ZLWKWZRIXQFWLRQVWKHILUVWLVWRLQIRUPWKHXVHURQDSSURDFKLQJWUDLQVRUHYHQWVWKDWFRXOGSXWDWULVNKLV
VDIHW\7KHVHFRQGIXQFWLRQDOORZVWRJLYHDTXLFNIHHGEDFNRQLQFRPLQJ$/$50:$51,1*VLJQDOV
7KLV LQWHUIDFHKDVD VLPSOH VWUXFWXUHG OD\RXWZLWK ODUJHFRQWUROEXWWRQVDQGDGLVSOD\ WRUHFHLYHVLJQDOV
DQGIDVWXVHULQWHUDFWLRQVLQVLWXDWLRQVZLWKKLJKULVNV7KHYLVXDOVLJQDOVZLOOKDYHLQWXLWLYHFRORUV³UHG´
IRU$/(57³RUDQJH´IRU:$51,1*DQG³JUHHQ´IRUHYHU\WKLQJLVRNDVXVXDOO\DSSO\LQHUJRQRPLFV
7KH LQWXLWLYH FRORUV IRU VLJQDOV DOORZ WKH XVHU TXLFN XQGHUVWDQGLQJ DQG SUHYHQW KLP IURP LQIRUPDWLRQ
RYHUORDG
7KH$/(57:$51,1*VLJQDOVDUHWUDQVPLWWHGRYHUWKHYLVXDODQGDFRXVWLFKXPDQFKDQQHO6LJQDOV
DUHGHVLJQHGDFFRUGLQJHUJRQRPLFSULQFLSOHVIRUHDFKFKDQQHO9LVXDOVLJQDOVDUHGLVSOD\HGXVLQJLQWXLWLYH
LFRQV7KHVHZLOOEHFRPELQHGZLWKDFRXVWLFVLJQDOVZKLFKZLOOKDYHD IUHTXHQFLHVEHWZHHQ
+]IRUWKHEHVWVXLWDEOHXQGHUVWDQGLQJ
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)LJ2YHUDOOYLHZRIWKH07DUFKLWHFWXUH
7UDLQ3UHVHQFH$OWHU'HYLFH73$'
2QH RI WKH PDLQ FRPSRQHQWV RI WKH $/$53 V\VWHP LV WKH 73$' 7KH 73$' LV GHVLJQHG WR EH DQ
DXWRQRPRXV VHOISRZHUHG DSSURDFKLQJ WUDLQ DOHUWLQJ V\VWHP WKDW VHUYHV DV YLUWXDO JDWH DQG GHOLYHUV DQ
DODUPWRDOOWKHSHRSOHZLWKLQWKHUHOHYDQWZRUNLQJVLWHWKURXJKDGHGLFDWHGFRPPXQLFDWLRQFKDQQHO,WLV
LPPLQHQW WKDW WKH YLUWXDO JDWH QHHGV WR EH ORFDWHG DW D FHUWDLQ GLVWDQFH IURP WKH ZRUNVLWH VR WKDW WR
2087 Antonio Andrea Seminatore et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2081 – 2090 
SURYLGHWKHSHUVRQDOLQWKHUHOHYDQWZRUNLQJVLWHVXIILFLHQW WLPHWRHYDFXDWHWKHDUHDHYHQLQFDVHRIDQ
KLJKVSHHGUDLOZD\
)URPWKHIXQFWLRQDOSRLQWRIYLHZWKH73$'LVFRPSRVHGE\WKHIROORZLQJPDLQEORFNV
x %ORFN,/RZSRZHULVGHVLJQHGWRWULJJHUWKH73$'IURPD³UHDG\VWDWH´HJKLEHUQDWHWRD
IXOOIXQFWLRQDOLW\GXHWRDWUDLQGHWHFWLRQKHQFH7ULJJHUHG6WDWH7KHWULJJHULQJLVSHUIRUPHG
E\DVXEEORFNZKLFKZLOOFRQVLVWRIWZRVHQVRUVW\SRORJLHVIRUWKHWUDLQGHWHFWLRQDJHRSKRQH
DQG DQ DFFHOHURPHWHU $OVR WKH FRPPXQLFDWLRQ OD\HU LV PDQDJHG LQ WKLV EORFN 7KH PDLQ
FKDUDFWHULVWLFRI WKLVEORFN LV WKDWGXH WR WKHIDFW WKH³UHDG\VWDWH´ LVDFRQWLQXRXVVWDWH  LW LV
ORZSRZHUGHVLJQHG%ORFN,FRQVXPHVOHVVSRZHUDVSRVVLEOHGXULQJWKH³UHDG\VWDWH´
x %ORFN,,+LJKSRZHUFRQVLVWVRIDGGLWLRQDOVHQVRUVERWKJHRSKRQHDQGDFFHOHURPHWHUZKLFK
DOVRGHWHFWWKHWUDLQDQGHQDEOHWKH73$'WRVDWLVI\WKHUHTXLUHGWUDLQGHWHFWLRQDQGVDIHW\OHYHO
7KLV EORFNPD\ZRUN LQ KLJKHU SRZHU FRQVXPSWLRQ OHYHOV DV LW ZLOO RQO\ ZRUN SHU WULJJHUHG
HYHQW7KHWULJJHUHGHYHQWFRPHVIURP%ORFN,

,QJHQHUDO%ORFN,LVH[WUDVHQVLWLYHXVLQJYHU\KLJKJDLQGHWHFWRUVFLUFXLWVHQDEOLQJDKLJKSUREDELOLW\
RIGHWHFWLRQ32'DORZ7ROHUDEOH+D]DUG5DWH7+5DFFRUGLQJO\ZLWKWKH6DIHW\,QWHJULW\/HYHO6,/
VSHFLILFDWLRQV>@>@EXWDOVRKDYLQJDPLGWRKLJK)DOVH$ODUP5DWH)$52QWKHRWKHUKDQG%ORFN
,,DVDQRWKHUOD\HURIGHWHFWLRQLQSXWZLOOKDYHDPLGWRKLJK32'DQGDORZWRQRQH)$52QWKHZKROH
WKHFRPELQDWLRQRIERWKEORFNVGHWHFWLRQLQSXWVVKDOOUHVXOWLQD73$'ZLWKDYHU\KLJK32'ORZ7+5
6,/DQGDYHU\ORZWRQRQH)$5

&RPPXQLFDWLRQOD\HU/RFDOL]DWLRQDQG&RPPXQLFDWLRQ)7:
7KH GHVLJQ REMHFWLYH RI WKH FRPPXQLFDWLRQ OD\HU LV WR HQDEOH UHVLOLHQW ZLUHOHVV FRPPXQLFDWLRQ DQG
VHOIORFDOL]DWLRQ LQ WKH$/$53V\VWHP7KH$/$53FRPPXQLFDWLRQ OD\HU LVGHILQHGIRU73$'V07V
DQGZRUNHUJHRORFDOL]DWLRQHTXLSPHQWDWWKHZRUNVLWH$QFKRU1RGHDQG(OHFWURQLF)HQFHV7KHGHVLJQ
XWLOL]HVORZFRVWRIIWKHVKHOIHTXLSPHQWIRUFRPPXQLFDWLRQDQGORFDOL]DWLRQ
&RPPXQLFDWLRQ6ROXWLRQ
7KH RYHUDOO FRPPXQLFDWLRQ DUFKLWHFWXUH >@ PD\ IROORZ HLWKHU D FHQWUDOL]HG RU D GHFHQWUDOL]HG
FRPPXQLFDWLRQVHWXS7KHLQLWLDOGHVLJQIRFXVLVWKHFHQWUDOL]HGVHWXSGXHWREHWWHUSUHGLFWDELOLW\RIWKH
FRPPXQLFDWLRQ WLPLQJ DQG VLPSOLILHG UHDOL]DWLRQ RI V\QFKURQRXV FRPPXQLFDWLRQ FKDQQHOV DW WKH
ZRUNVLWH 7KLV VHWXS LV SULPDULO\ EDVHG RQ D IL[HG FRRUGLQDWRU ORFDWHG DW WKH ZRUNVLWH ZLWK DOO 07V
FRPPXQLFDWLQJYLDWKHFRRUGLQDWRUVHHȈĳȐȜȝĮȉȠĮȡȤİȓȠʌȡȠȑȜİȣıȘȢĲȘȢĮȞĮĳȠȡȐȢįİȞȕȡȑșȘțİ
7KHGHSOR\HG WLPHGUHOLDEOHZLUHOHVVFRPPXQLFDWLRQSURWRFRO LVXVLQJ WKHFRRUGLQDWRU WR LPSOHPHQW LWV
FHQWUDOL]HGFRPPXQLFDWLRQDOJRULWKPDQGPDLQWDLQDOORFDWLRQRIQHFHVVDU\FRPPXQLFDWLRQUHVRXUFHV
&RPPXQLFDWLRQOLQNVEHWZHHQ73$'DQGWKHZRUNVLWHPLJKWEHHQKDQFHGE\KHOSHULQIUDVWUXFWXUHLQ
IRUPRIDGGLWLRQDOUHOD\QRGHVRUUHSHDWHUVDWWKHWUDQVPLVVLRQSDWK$WWKHZRUNVLWH73$'LQIRUPDWLRQ
LVGLVVHPLQDWHGWR07VYLDD73$'+XEWKHZRUNVLWHORFDOHQGSRLQWIRU73$'FRPPXQLFDWLRQ
7KH FRPPXQLFDWLRQ OD\HU WDUJHWV D PXOWLLQWHUIDFH FRPPXQLFDWLRQ DSSURDFK HQDEOLQJ WKH XVH RI
KHWHURJHQHRXVFRPPXQLFDWLRQWHFKQRORJLHVIRU$/$53FRPPXQLFDWLRQDQGDOVRWRH[SORLWWHFKQRORJ\
VSHFLILF DGYDQWDJHV ,Q WKH ILUVW GHYHORSPHQW VWDJH WKH VHOHFWHG WHFKQRORJ\ IRU 73$' WR ZRUNVLWH
FRPPXQLFDWLRQFRQVLVWVRI0+]EDQG WHFKQRORJ\ IRU6KRUW5DQJH'HYLFHV65'FRPPXQLFDWLRQ
:RUNVLWH FRPPXQLFDWLRQ XVHV ,(((EJH FRPPXQLFDWLRQZLWK IXWXUH HQKDQFHPHQWV LQWHJUDWLQJ
Q IHDWXUHV 7KH SURSRVHG WKLUG WHFKQRORJ\ LV FHOOXODU HJ *3568076 WR HQKDQFH WKH
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FHQWUDOL]HG DUFKLWHFWXUH SURYLGLQJ DGGLWLRQDO ORQJ GLVWDQFH OLQNV WR WKH 73$'V DQG PDNLQJ ZRUNVLWH
FRPPXQLFDWLRQOHVVGHSHQGHQWRQDIL[HGFRRUGLQDWRU
7KH&RPPXQLFDWLRQ/D\HUGHILQHVIRXUFRPPXQLFDWLRQVWDWHVIRUH[HFXWLRQ%HVLGHVD&RQILJXUDWLRQ
6WDWH IRULQLWLDOL]DWLRQSURFHGXUHVDQGFRQILJXUDWLRQE\XSSHUOD\HUVDQGWKH1RUPDO6WDWH LQZKLFKDOO
QRPLQDO FRPPXQLFDWLRQ WDVNV DUH SHUIRUPHG WZR DGGLWLRQDO VWDWHV WDUJHW VSHFLILF FRPPXQLFDWLRQ
FRQGLWLRQV LQ WKH $/$53 V\VWHP $ GHILQHG 'HJUDGHG 6WDWH PDLQWDLQV RQO\ D PLQLPXP VHW RI
FRPPXQLFDWLRQ IXQFWLRQDOLW\ IRU KLJKSULRULW\ VDIHW\FULWLFDO FRPPXQLFDWLRQ GXULQJ VHYHUHO\ GHJUDGHG
FRPPXQLFDWLRQ VFHQDULRV $Q (QHUJ\ &RQVHUYLQJ 6WDWH VHWWOHV IRU D VXEVHW RI 1RUPDO 6WDWH
FRPPXQLFDWLRQIXQFWLRQDOLW\WRPLQLPL]HWKHRYHUDOOFRPPXQLFDWLRQOD\HUHQHUJ\FRQVXPSWLRQ
7KHRYHUDOO FRPPXQLFDWLRQ VROXWLRQPDLQWDLQV WKH FRPPXQLFDWLRQ OD\HU LQ D NQRZQFRPPXQLFDWLRQ
VWDWH DGKHUHV WR VDIHW\ UHTXLUHPHQWV DQG WLPHO\ GHFLGHV RQPLVVLQJ QRGHV DV ZHOO DV QRGHV GHYLDWLQJ
IURP WKH H[SHFWHG RSHUDWLRQ EHKDYLRU HQIRUFLQJ FRPPXQLFDWLRQ WLPHRXWV 7KH SURFHVVRI VHQGLQJ DQG
GHOLYHULQJDPHVVDJHLVERXQGHGE\DPD[LPXPWLPHGHOD\UHTXLUHPHQW
7KH FRPPXQLFDWLRQSURWRFRO VKDOO DOORZ WKH FRPPXQLFDWLRQ OD\HU WR UHOLDEO\GLVWULEXWHPHVVDJHV ,W
RIIHUV EURDGFDVW GLVWULEXWLRQ WR DOO QRGHV PXOWLFDVW RQHWRPDQ\ FRPPXQLFDWLRQ DQG XQLFDVW
PHVVDJHH[FKDQJHEHWZHHQWZRGHGLFDWHGQRGHVFRPPXQLFDWLRQSULPLWLYHV7KHUHOLDELOLW\UHTXLUHPHQW
LV GHILQHG WR PDWFK WKUHH GLIIHUHQW PHVVDJH FULWLFDOLWLHV FRPLQJ ZLWK D VSHFLILF UHVLOLHQFH GHJUHH IRU
PHVVDJHV DQG SUREDELOLW\ RI PHVVDJH GHOLYHU\ )RU WKLV WKH FRPPXQLFDWLRQ OD\HU RIIHUV WKH WKUHH
FULWLFDOLW\ OHYHOV KLJK IRU V\VWHP VDIHW\FULWLFDO PHVVDJHV PHGLXP IRU PHVVDJHV DIIHFWLQJ V\VWHP
DYDLODELOLW\DQGORZIRUPHVVDJHVZLWKQRVSHFLDOUHTXLUHPHQWV
7KH 5HDOWLPH *URXS &RPPXQLFDWLRQ 3URWRFRO >@ IRUPV WKH EDVLV RI WKH ZRUNVLWH FRPPXQLFDWLRQ
SURWRFRO,WUHOLHVRQ,(((DQGDZRUNVLWHFRRUGLQDWRU$FFHVV3RLQWXVLQJIRUUHDOL]LQJDSROOLQJ
VFKHPHRIWKH07VLQDURXQGEDVHGIDVKLRQXVLQJ7LPH'LYLVLRQ0XOWLSOH$FFHVV7'0$DOORFDWLQJ
QRGHVORWVYLDWLPHPXOWLSOH[LQJ
,QWKHVDIHW\FULWLFDOFRQWH[WRIWKH$/$53V\VWHPQRQHHGIRUDOO$/$53QRGHVWRUHDFKDJUHHPHQW
DERXW PHVVDJH GHOLYHU\ LV QHFHVVDU\ QRU LV HQIRUFLQJ D V\VWHPJOREDO PHVVDJH RUGHU WRWDO RUGHU
SURSHUW\7KH&RPPXQLFDWLRQ/D\HUZLOOGHWHFWGXSOLFDWHGPHVVDJHVHQVXUHDVHQWPHVVDJHLVGHOLYHUHG
RQO\ RQFH WR WKH PDQDJHPHQW PLGGOHZDUH DQG PDLQWDLQ ),)2 PHVVDJH RUGHU EHWZHHQ VHQGHU DQG
UHFHLYHU7KLVLVUHDOL]HGE\XVLQJXQLTXHQRGH,'VDQGPHVVDJHVHTXHQFHQXPEHUV+RZHYHUDPHVVDJH
PD\QRWEHGHOLYHUHGWRDOOFRUUHFWQRGHVPRUHRYHUDQRGHPLJKWVWDUWWRSURFHVVDPHVVDJHDVVRRQDVLW
ZDV UHFHLYHG )RU PHVVDJH H[FKDQJH DQ DXWKHQWLFDWLRQ PHFKDQLVP ZLOO EH SURYLGHG RQ D QRGH EDVLV
DFFHVVLEOHWKURXJKWKHPDQDJHPHQWPLGGOHZDUHWRDOORZPHVVDJHDXWKHQWLFDWLRQ
/RFDOL]DWLRQ6ROXWLRQ
7KHORFDOL]DWLRQGHVLJQLVGHSOR\LQJDQ$/$53VSHFLILFGLIIHUHQWLDO*36'*36V\VWHPDQGWKHXVH
RI (OHFWURQLF )HQFHV 7KH SUHVHQWHG VROXWLRQ LV SULPDULO\ IRU RXWGRRU ORFDOL]DWLRQ DW D ZRUNVLWH VLQFH
KHDYLO\UHO\LQJRQ*36LQIRUPDWLRQ
7KH SULPDU\ ORFDOL]DWLRQ HTXLSPHQW SURSRVHG LQ >@ FRQVLVWV RQ DQ $QFKRU 1RGH LQ WKH IRUP RI D
5HIHUHQFH 6WDWLRQ 56 ZLWK D '*36 UHFHLYHU SURYLGLQJ D UHIHUHQFH WR HVWDEOLVK D ZRUNVLWHORFDO
FRRUGLQDWHV\VWHPDQGEURDGFDVWLQJ*36DQG'*36FRUUHFWLRQVWR07V7KH56LVDVLPSOLILHG07OLNH
QRGH FRQVLVWLQJ RI FRPPXQLFDWLRQ DQG SRVLWLRQLQJ FRPSRQHQWV WR ZKLFK LWV SRVLWLRQ LV ZHOO NQRZQ
$OWKRXJK WKH FXUUHQW UHVHDUFK IRFXV LV RQ D VLQJOH 56 VFDOLQJ WKH DPRXQW RI UHIHUHQFHV VWDWLRQV LV
SRVVLEOH
(OHFWURQLF )HQFHV ORFDWHG LQ WKH ZRUNVLWH LPSURYH ORFDOL]DWLRQ HVWLPDWHV LQ FHUWDLQ DUHDV %HFDXVH
$/$53VKRXOGORFDOL]HZRUNHUVZLWKLQWKHZRUNVLWHZLWKDSUHFLVLRQRIXSWRFPLQWKHORQJLWXGHDQG
ODWLWXGHFRRUGLQDWHHVWLPDWLRQIHQFHVDUHDQLPSRUWDQWPHFKDQLVPLQWKHRYHUDOOFRPELQDWLRQRIDFFXUDWH
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DOJRULWKPVIRUVHOIORFDOL]DWLRQ)HQFHVHQDEOHGHWHFWLRQRIDZRUNHURQDVWUDLJKWOLQHEHWZHHQWZRIHQFH
HQGSRLQWV WR GHWHUPLQH ZKHQ D ZRUNHU FURVVHG WKH IHQFH ERXQGDU\ %UHDFKHG IHQFHV WULJJHU VSHFLILF
YHULILFDWLRQDFWLYLW\RI07VLQWKHIHQFH¶VYLFLQLW\ZKHWKHUWKH07LVRQHLWKHUVLGHRIWKHIHQFH(TXDOO\
WR RWKHU HTXLSPHQW IHQFHV FRPPXQLFDWHZLUHOHVV )HQFH LQIRUPDWLRQ LV DJJUHJDWHG LQ D VSHFLDO YLUWXDO
07 SHUIRUPLQJ VLPLODU WR D 73$' +XE DQG IURP WKHUH GLVWULEXWHG E\ WKH GHIDXOW ZRUNVLWH
FRPPXQLFDWLRQPHFKDQLVP
%HVLGHV*36DGGLWLRQDOORFDOL]DWLRQPHWKRGVHJLQHUWLDOVHQVRUVDQGFRRSHUDWLYHPHWKRGVOLNHLQWHU
QRGHUDQJLQJPLJKWEHDYDLODEOHWRDQ07(DFK07FRQWDLQVWKHFRUUHVSRQGLQJSURFHVVLQJPRGXOHVWR
UHDGSRVLWLRQHVWLPDWHVDQGSRVLWLRQHUURULQIRUPDWLRQ'DWDIXVLRQLVXVHGWRFDOFXODWHILQDO07SRVLWLRQ
DQG HUURU HVWLPDWHV +HQFH HYHQ LQ WKH HYHQW RI GHJUDGHG FRPPXQLFDWLRQ DQ07ZLOO SURYLGH VRPH
ORFDOL]DWLRQFDSDELOLWLHV
9DOLGDWLRQDQG&HUWLILDELOLW\57
$/$53KDVWRRSHUDWHLQDFRQWH[WOLNHWKHUDLOZD\RQHLQZKLFKWKHVDIHW\JXDUDQWHHVDUHH[WUHPHO\
KLJK DQG LQ ZKLFK WKH VDIHW\ PXVW EH GHPRQVWUDWHG DQG FHUWLILHG IROORZLQJ VWDQGDUGV VSHFLILF IRU WKH
UDLOZD\GRPDLQ6LQFH$/$53V\VWHPKDVDGLUHFW LPSDFWRQ WKH VDIHW\RI WKHZRUNHUV VXFKVWDQGDUGV
KDYH WREHDSSOLHG WR WKHV\VWHPLQRUGHU WRXVDEOH LQ UHDOFRQWH[WV)RU WKLV UHDVRQ WKHHQWLUH$/$53
V\VWHPZDVGHVLJQHGEHJLQQLQJIURPWKHSUHOLPLQDU\GHVLJQSKDVHWDNLQJLQWRFRQVLGHUDWLRQWKHW\SLFDO
VWHSVDQGDFWLYLWLHVWKDWFKDUDFWHUL]HDFHUWLILFDWLRQSURFHVVLQWKHUDLOZD\GRPDLQ
'XULQJWKHILUVW\HDURIWKHSURMHFWD9HULILFDWLRQDQG9DOLGDWLRQDQG6DIHW\3ODQZDVSURGXFHGDV
SURMHFWGHOLYHUDEOH,QWKLVGRFXPHQWZHLQGLFDWHGWKHYHULILFDWLRQDQGYDOLGDWLRQDFWLYLWLHVDQGWKHVDIHW\
PDQDJHPHQW LVVXHVSODQQHG LQRUGHU WRREWDLQDFHUWLILDEOH V\VWHP&(1(/(&VWDQGDUGVZDV WDNHQDV
UHIHUHQFHIRUWKHIXWXUHFHUWLILFDWLRQRIWKHV\VWHPDQGWKHVDIHW\WDUJHWIRUWKHV\VWHPZDVGHFLGHGWREH
6DIHW\ ,QWHJULW\ /HYHO RI  SRVVLEO\ 6,/  ZLWK UHVSHFW WR &(1(/(&  >@ &OHDUO\ WKH ILQDO
REMHFWLYHLQWHUPVRIFHUWLILFDWLRQLQWKH$/$53SURMHFWZDVQRWWRREWDLQDFHUWLILHGILQDOSURGXFWVLQFH
$/$53 LV D SUHFRPSHWLWLYH UHVHDUFK SURMHFW WKH LGHD ZDV WR GHVLJQ WKH V\VWHP DQG WR EHJLQ LWV
GHYHORSPHQWLQRUGHUWRREWDLQDSRVVLEOHIXWXUHSURGXFWWKDWZLOOEHFHUWLILDEOHZLWKDVPDOOHIIRUWVLQFH
WKHPDLQSUREOHPVUHODWHGWRVDIHW\ZDVDOUHDG\WRRNLQWRDFFRXQWDQGVRPHVROXWLRQVDGRSWHGHJ WKH
V\VWHPDUFKLWHFWXUHZDVGHFLGHGGHSHQGLQJRQWKHUHODWHGVDIHW\LVVXHV
,Q WKH 9HULILFDWLRQ DQG9DOLGDWLRQ DQG 6DIHW\ 3ODQZH DVVLJQHG WR WKH SDUWQHUV RI WKH FRQVRUWLXP
VHYHUDO JRDOV DVVRFLDWLQJ WKHP WR WKH GLIIHUHQW SURMHFW GHOLYHUDEOH RI D W\SLFDO 9HULILFDWLRQ DQG
9DOLGDWLRQDQG6DIHW\SURFHVVZLWKUHVSHFWWR&(1(/(&VWDQGDUGV
x 3UHOLPLQDU\ +D]DUG $QDO\VLV DQG 5LVN $VVHVVPHQW XVLQJ ZKLFK ZH ZHUH DEOH WR LGHQWLI\
DGGLWLRQDOVDIHW\UHTXLUHPHQWVDVUHTXLUHGE\(1>@
x 6RIWZDUHGHYHORSPHQWUHTXLUHPHQWVIURP(1>@
x 7HVWLQJDFWLYLWLHVERWKRQVLQJOHFRPSRQHQWVRQSURWRW\SHVDQGV\VWHPWHVWLQJ
x 9HULILFDWLRQRIUHTXLUHPHQWVRQFRPPXQLFDWLRQLQRSHQHQYLURQPHQWVIURP(1>@
x 9HULILFDWLRQ RI IXOILOOPHQW RI WKH VDIHW\ WDUJHW LQ SDUWLFXODU XVLQJ TXDQWLWDWLYH PRGHOLQJ DQG
HYDOXDWLRQDVIURP(1>@

,QWKHVHFRQG\HDURIWKHSURMHFWWKHFRQVRUWLXPVWDUWHGWKHGHYHORSPHQWRIWKHSURWRW\SHDQRYHUDOO
WHVWLQJSODQZDVGHYHORSHGDQGWKHWHVWLQJDFWLYLW\VWDUWHG
%\WKHHQGRIWKHSURMHFWZHH[SHFWWREHSHUIRUPHGDFRPSOHWHWHVWLQJRIWKHV\VWHPSURWRW\SHDQG
ZHSODQQHGWRZULWHDILQDOGRFXPHQWDVDSURMHFWGHOLYHUDEOHFRQWDLQLQJWKHVWDWHRIWKHYHULILFDWLRQDQG
YDOLGDWLRQ DQG VDIHW\ DFWLYLWLHV GHYHORSHG LQ WKH SURMHFW LGHQWLI\LQJ WKH SUREOHPV LQFXUUHG GXULQJ WKH
$/$53GHVLJQDQGSURWRW\SHGHYHORSPHQWZKDWZHZHUHDEOHWRVROYHGXULQJWKHUHVHDUFKSURMHFWDQG
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ZKDW UHPDLQV DV ³RSHQ SRLQWV´ IRU WKH LPSOHPHQWDWLRQ RI WKH UHVXOWV RI WKH UHVHDUFK SURMHFW LQ D UHDO
SRVVLEOHIXWXUHSURGXFWIRUWKHUDLOZD\PDUNHW
&RQFOXVLRQV$676DOO
,QFRQFOXVLRQWKLVSDSHUSUHVHQWVWKH$/$53V\VWHPDQLQQRYDWLYH$7:6GHVLJQHGIRURYHUFRPLQJ
WKHOLPLWVRIVWDWHRIWKHDUWGHYLFHVIRUWKHVDIHW\LQUDLOZD\VZRUNLQJVLWH7KH$/$53V\VWHPDLPVWR
EHFODVVLILHGDWOHDVWDV6,/DFFRUGLQJWRWKHUDLOZD\VWDQGDUGV>@>@>@
7KHV\VWHPLVPDLQO\FRPSRVHGE\WZRNLQGRIGHYLFHV
x 7KH73$'ZKLFKLVUHVSRQVLEOHRIWKHDSSURDFKLQJWUDLQGHWHFWLRQDQGRIWKHFRPPXQLFDWLRQ
RIWKHWUDLQSUHVHQFHDOHUWWRWKHZRUNVLWH
x 7KH07 DZHDUDEOHGHYLFH XVHGE\ WKH UDLOZD\ZRUNHUVZKLFK LPSOHPHQWVQRWLILFDWLRQV
FRPPXQLFDWLRQDQGORFDOL]DWLRQVROXWLRQVLQRUGHUWRUHFHLYHDOHUWVPHVVDJHVIURPWKH73$'
DQGWRJXLGHWKHZRUNHUVWRDVDIHDUHD

7KLV ODVW IXQFWLRQDOLW\ LV LPSOHPHQWHG E\ H[SORLWLQJ GLIIHUHQWLDO *36 WHFKQRORJLHV DQG WKH
K\EULGL]DWLRQRIWKHLQIRUPDWLRQFRPLQJIURPWKH*36ZLWKWKRVHDUHFRPLQJIURPWKHHOHFWURQLFIHQFHV
RURWKHUDGGLWLRQDOGHYLFHV7KLVDSSURDFKDOORZV WR UHGXFH WKH ORFDOL]DWLRQHUURUDQGFRQVHTXHQWO\ WR
REWDLQDQKLJKSUHFLVLRQGHJUHH
$OVRDVROXWLRQIRUUHDOWLPHDQGUHDOLDEOHFRPPXQLFDWLRQLVUHTXLUHGWRJXDUDQWHHWLPHO\QRWLILFDWLRQV
RIUHOHYDQWHYHQWVDQGLQSDUWLFXODUVDIHW\FULWLFDOHYHQWVDV$/$50VWRZRUNHUV
7KH HUJRQRPLF DVSHFWV RI WKH07KDYH EHHQ DFKLHYHG FRQIRUPZLWK KXPDQFHQWUHG GHVLJQ SURFHVV
,62  >@ 7KDW PHDQV WKH07 KDV VPDOO HUJRQRPLF GHVLJQ WR EH ZHDUDEOH ZLWKRXW
LQWHUIHULQJZLWK WKHZRUNHU¶V MRE LV DEOH WRJHQHUDWH$/$50:$51,1*VLJQDOVSHUFHLYDEOH LQKDUVK
FRQGLWLRQVHJKLJKQRLVHORZOLJKWHWFDQGKDVDQLQWXLWLYHLQWHUIDFHHDV\IRUGLIIHUHQWXVHUV
5HIHUHQFHV

>@ ,(&75)XQFWLRQDOVDIHW\RIHOHFWULFDOHOHFWURQLFSURJUDPPDEOHHOHFWURQLFVDIHW\UHODWHGV\VWHPV
>@ &(1(/(&(15DLOZD\DSSOLFDWLRQV&RPPXQLFDWLRQVLJQDOLQJDQGSURFHVVLQJV\VWHPV6DIHW\UHODWHGHOHFWURQLF
V\VWHPVIRUVLJQDOLQJ
>@ &(1(/(&(1³7KHVSHFLILFDWLRQDQGGHPRQVWUDWLRQRI5HOLDELOLW\$YDLODELOLW\0DLQWDLQDELOLW\DQG6DIHW\5$06´
>@ $/$53&RQVRUWLXP'±3UHOLPLQDU\07'HVLJQ7HFKQLFDO5HSRUW
>@ 9HULVVLPR37UDYHOOLQJWKURXJKZRUPKROHVDQHZORRNDWGLVWULEXWHGV\VWHPVPRGHOV6,*$&71HZV
>@ %RQGDYDOOL$	%UDQFDWL)	&HFFDUHOOL$6DIHHVWLPDWLRQRIWLPHXQFHUWDLQW\RIORFDOFORFNV,Q3URFRI,(((
,63&6SS
>@ $/$53&RQVRUWLXP'5HVLOLHQWZLUHOHVVFRPPXQLFDWLRQDUFKLWHFWXUH7HFKQLFDO5HSRUW
>@ 0RFN01HWW(	6FKHPPHU6(IILFLHQW5HOLDEOH5HDO7LPH*URXS&RPPXQLFDWLRQIRU:LUHOHVV/RFDO$UHD
1HWZRUNV('&&/1&6
>@ &(1(/(&(1³5DLOZD\DSSOLFDWLRQV&RPPXQLFDWLRQVVLJQDOOLQJDQGSURFHVVLQJV\VWHPV6RIWZDUHIRUUDLOZD\
FRQWURODQGSURWHFWLRQV\VWHPV´
>@ $/$53$UDLOZD\DXWRPDWLFWUDFNZDUQLQJV\VWHPEDVHGRQGLVWULEXWHGSHUVRQDOPRELOHWHUPLQDOV±)3,67
